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, ' Description, . 



.j^:^^^.^^^[R9911 :;irhisjnventipn relates to a novel controlled release pharmaceutical preparation and a method for producing 
'^^^?*^-"tlie'sarffe:''^ * • - • ' -••».; ;j •• 

5 [0002] One known type of controlled release fomnulatlon relies on the presence In the pharmaceutlcally active Ingre- 
dient containing core of materials which in the presence of water or gastric fluid, fomni a gel-like complex of low solubility 
which retards the dissolution of the active ingredient out of the core. Such a tablet is described in^US-A-. 3458622. 
Such tablets suffer from the disadvantage that since little of the gummy complex is present initially, the' active ingredient 
^^y^r:Wor^nearVne surface dissolves fairly rapidly and there is an initial surge wherein a relatively large amount of active 
i-r;;i;JiJ«^Ai^2jngVedieht is released in the beginning for a period of 1 hour. 

"^^^^ [0003] An attempt to solve the initial surge problern is described in US-A'4252786 wherein a rupturable relatively 
. water-insoluble water penneable film fomned of a combination of hydrophobic and hydrophillc polymers over an insol- 
..jj^uble^swejling type .delayed release matrix or core containing the active ingredient which core contains a blend of poi- 
iWl^nyTpy^oli and a carbbxy vinyl hydrophilic polymer is provided. Initially, while the film Is Intact, the release of the 
IS active ingredient is primarily controlled by diffusion of solvent and solute molecules through th^ f ijmv^ water or gastrb 
fluid permeates through the film, the gummy complex forms and the slight swelling of the.compiex. causes the. film to 
rupture or erode. - |s '* : .V, 

[0004] - US-A-4,61 0,870 describes a controlled release pharmaceutical formulation which undergoes substantially or 
approaches zero order release of active drug is provided, preferably in the form of a coated tablet, containing a core 
ii^^brtion from which medicament, such as procainamide hydrochloride, is slowly released over a controlled length of 
time. The core also Includes one or more hydrocollold gelling agents having a viscosity of within the range of from 
about 10,000 to about 200,000 centipoises in 2% solution at 20''C., such as hydroxypropylmethyl cellulose and/or 
methyl cellulose, one or more non-swellable binders and/or wax binders (where the medicament and/or hydrocollold 



-'^^^^W^^^gelllng agents are non-compressible), one or more inert fillers or exclplents, one or more lubricants, and optionally one 
25 or more anti-adherents such as silicon dioxide and water. The above-described core Is coated with a phamnaceutical 
coating composition containing a hydrophobic polymer and a hydrophilic polymer. Upon oral injection of the sustained 
release tablet, the tablet coating first slowly peels off up to hours after ingestion, leaving the core contents in contact 
with gastric fluid. Upon contact with gastric fluid, the core very slowly erodes; the outemnost hydrocolloid particles 
.^hydrate and swell to fomn a gelatenous mass which acts as a protective bamer. Medicament Is released by diffusion 
-^^..V^St^^^leachlng through the gel layer ; 

P [0005] In another type of known phamnaceutlcal preparation, drug-containing cores are coated with compact films 

. . - ; of hydrophobic polymeric substances. 

, [0006] . Such preparations have advantages that they have excellent water resistance, light resistance, humidity re- 



^slstance'? abrasion resistance, storage stability, etc. 
35 [0007] However, a preparation having a compact film of a hydrophobic substance has disadvantages in that it Is slow 
in releasing rate of the inner drug and also that the drug cannot be completely released.' • • 

[0008] In other words, release of a drug is owing to the difference in concentration or osmotic pressure between the 
inside and outside of the preparation whrch Is created by the dissolution of the drug to saturated concentration with 
^.^digestive fluids having penetrated Into the inside through the film. However, since the compact film of a hydrophobic 
^sut)stance scarcely has open space, pemneation of the fluid into the film is slow, and even when an osmotic pressure 
difference enough to release the drug to outside may be created, the dissolution speed is not sufficient because of the 
; • small total area of the. open space contributing to release. 

[0009] . In Australian Patent Application 43934/85A a method has been proposed in which particles of a water-soluble 
''^■^'^^^^^Ifisiibstanoe are embedded in the film of a hydrophobic polymeric substance so that the film may become porous in the 
^ digestive organs by dissolution and elimination of said water-soluble substance. - - ; - ; 

[0010] However, this method Is still disadvantageous in that a special contrivance Is required fbr embedding the 
water-soluble substance In the film, and in that it is necessary to use various additives such as dispersing agents, 
plasticlzers, antl-aggregatlng agents, etc. which make the recipe complicated. Moreover, even if the film does become 
vLiPorous In the digestive organs, its porosity will be affected by the particle size of the water-soluble substance and the 
^50^^^degree of dispersion of said substance in the film, and therefore the porosity cannot be accurately controlled. 
"*^^'[0011] The present inventors have studied intensively in order to enable release control while maintaining the ad- 
• • - vantages of a preparation having a compact film of a hydrophobic polymeric substance such as great physical strength, 
V good storage stability, etc. As a result, the inventors have succeeded in forming a porous film of a hydrophobb polymerto 
"^ -^^t^tt^Si^^gjjjjgta^jiQ surface of a core, and also found that a controlled release phamiaceutical preparation having a 

55 desired dissolution rate can be obtained by controlling the porosity of the film. 

[0012] According to the present Invention, there is provided a controlled release pharmaceutical jareparation, com- 
prising a core containing a phamnaceutically active ingredient and coated with a porous film, characterised In that the 
porous film , ' •* 

T,,.^t >* * .. .. 
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of 0.4 to 0.9 and 
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' ' (j) has a porosity represented by the formula:- 

^;J&^Jt^g>li: ; > i ■ . (total weight of FiImy(total volume of film) . 

" - ' - r- ; ■ ■ - ■ ~ (true specific gravity of film) • r • ; . 7 ' 

- (iO^s fornied either from a hydrophobic polymeric substance which has f iim-f omilng ability arid Is' insoluble in water 
- ^!^%ut soluble in a water-mlscible organic solvent or from a combination of said hydrophobic polymeric substance 
^^-^and a hydrophllic polymeric substance. ^ . 

[0013] In the present invention, the core to be coated with the porous film is not particulary limited to specific form, 
any of fomis such as plain tablets, pills, granules, grains, etc. can be suitably used. However, it is preferable to use 
^on'#grairiuiated i^^^ preferably one granulated Into granules with an average particle size of 

15 about 300 \uv\ to about 2000 (im, particularly about 500 p.m to about 850 ^m. The core of the present invention is not 
required to be hydrophobic, but both water-soluble core and water-insoluble core can be suitably used:- f 
[0014] The core may contain a . wide cariety of excipients including diluents, binders, lubricants ijahtl-aggregating 
agents, buffers, which are conventionally used in this field of art. For example, as the diluents, sugars such as sucrose, 
. , '^lactose; man nitol, glucose, etc., starch, crystalline cellulose, calcium phosphate, calcium sulfate, calcium lactate, etc. 
^Tmlv be iricluded; as the binders, polyvinyl alcohol, polyacrylic acid polymethacrylic acid, polyvinyl pyrrolidone, glucose, 
"^sucrose, lactose, maltose, sorbitol, mannltol, hydroxyethyl cellulose, hydroxypropylmethyl cellulose, hydroxypropyl 
cellulose, polyethylene glycols, gum arable, gelatin, agar, starch, etc. As the lubricants and anti-aggregating agents. 
\ J^sg^^slum stearate, calcium stearate, colloidal silica, stearic acid, waxes, hardened oil, polyethylene glycols, 

" *'"'^*^'^^^*f^^cliQm benzoate, sodium laurylsulfate, magnesium laurylsulfate, etc. may be'included. Furhter, as the buffers, organic 
25 acids such as fumaric acid, succinic acid, citric acid, malic acid and their salts may be included. . ^ ^ 

[0015] The hydrophobic polymeric substance constituting the porous film is not particularly limited, provided lhat It 
has film fomiing ability, and is insoluble in water, but soluble In a water-miscible organic solvent. Examples of such 
hydrophobic polymeric substance may Include cellulose ether, cellulose ester, polyvinyl ester, acrylic acid type polymer 
iihavlng ai quatemaly ammonlumalkyl group, etc. Specifically, there may be included, for example, ethyl cellulose, butyl 
^Z^;^S^^22^^celluiose, cellulose acetate, cellulose propionate; polyvinyl acetate, polyvinyl butyrate; Eudragit® RS (trade name of 
■ -Ic**;;^'^''^ R6hm Phanna, chemical name: ethyl acrylate-methyi methacrylate-ethyl ammonium trimethyl chloride methacrylate 
^ :r " copolymer), etc.. and among them, preferable hydrophobic polymeric substances may Include, for example, ethyl cel- 
j \u\6se, butyl cellulose cellulose acetate, cellulose propionate or Eudragit® RS, etc. Among them, ethyi cellulose and 
^^ceilulose- acetate are particularly preferred, and most preferable Is ethyl cellulose. Ethyl cellulose may be above all 
35 preferably a water-insoluble ethyl cellulose having, for example, an ethoxy content of about 40 to about 55%, particularly 
about 43% to about 51%. with a viscosity [viscosity measured at 5% ethyl cellulose concentration In toluenp-ethanol 
(4:1) mixture at 25 •C] of about 4 to about 350 cP. , ^ , • 

[0016]-^- The porous film In the present invention may be, other than a porous film comprising only a hydrophobic 
. .^polynrieric substance, a porous film comprising a hydrophobic polymeric substance and a hydrophilic polymeric sub- 
4£^**itance.Mh this case, as the hydrophilic polymeric substance, a water-soluble polymeric substance, an enteric polymeric 
^"^^^ubstance, a gastric soluble polymeric substance, and a both gastric and enteric polymeric substance may be suitably 
used. . . ^> , . 

[0017] Examples of the water-soluble polymeric substance, may include polysaccharides optionally having sulfuric 
^^cld^group such'as pullulan, dextrin, alkali metal alginate, etc.; polysaccharides having a hydroxyalkyi group or a car- 
boxyalkyl group such as hydroxypropyl cellulose, hydroxypropylmethyl cellulose, carboxymethyl cellulose sodium, etc.; 
methyl cellulose, polyvinyl pyrrolidone, polyvinyl alcohol or polyethylene glycol, etc. may be included. Among rthem, 
more preferable water. soluble polymeric substances may Include hydroxypropyl cellulose or polyethylene glycol. 
[001 8]-^; As the enteric polymeric substance, a polymeric substance having film forming ability and being soluble in 
.. ^waterof.pH 5 or higher may be used, including, for example, (1) cartDoxyalkyI cellulose, (2) cellulose derivative having 
*^«^^^^mon6ester bond of dibasic acid. (3) polyvinyl derivative having monoester bond of dibasic acid, (4) malelc acid-vinyl 
''^'^1^'7!'^^^<^po\ymeT or (5)' acrylic acid type polymer, etc. Specific examples of (1 ) may Include carboxymethyl cellulose; specific 
> • ' examples of (2) may Include cellulose acetate phthalate, cellulose acetate succinate, methylcellulose phthalate. hy- 
*: 4 r droxymethy I ethyl cellulose phthalate, hydroxypropylmethyl cellulose phthalate, hydroxypropylmethyl cellulose acetate 
•^•'^^'^i^M^si/ccinate and the like; specific examples of (3) may Include dibasic acid monoesters of vinyl polymers such as polyvinyl 
55 alcohol phthalate, polyvinyl butyrate phthalate, polyvinyl acetoacetal phthalate and the like; specific examples of (4) 
may include vinyl acetate-maleic anhydride copolymer, vinyl butyl ether-maleic anhydride copolyrner, styrene-rnaleic 
acid monoester copolymer; and specific examples of (5) may Include methyl acrylate-methacrylici acid .copolymer, 
styren&^acryllc acid copolymer, methyl acrylate-methacryllc acld-octyl acrylate copolymer, lEiidragit L and S (trade 
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names of Rhom-Phamia, methacryllc acid-methyl methacrylate copolymer), etc. Among them, more preferable enteric 
polymeric substances are carboxylmethyl cellulose, hydroxypropyl methyl cellulose, acetate succinate or Eudraglt<B.L. 
[001 9] Further, as the gastric soluble polymeric substance, any polymeric substance solubje Jri water of^pH 6^^^^ 
and haying film fomning ability may be used, including, for example, (a) cellulose derivative having mono- or di-substi- 
5 tuted amino group, (b) polyvinyl derivative having mono- or di-substituted amino group, (c) adryilc acid polymer having 
..v_.w^«?sri^S&nS^^^ amino group, etc. Specific examples of (a) may Include benzyiamlnomethyl cellulose, diethylami- 

m^mIs^^^ cellulose, piperidyl ethyl hydroxyethyl cellulose, cellulose acetate diethyiamino acetate, etc. Specific exam- 

"l^tf ' P'®® Include vinyldlethylamine-vlnyl acetate copolymer, vinylbenzylamlne-vlnyl acetate copolymer, polyvinyl 

. " Z^^^^^^ acetaldiethylaminoacetate, vinylpiperidyi-acetoacetalyinyl acetate copolymer, polydiethyl aminomethyl styrene, etc., 
^'''iJ^-T^^^^^^i^am^^ exampl.es of (c) may^include Eudragit® E (trade n^'e.of Rphm-Phamna, methyl methacrylate-butyl meth- 
'^^ -^^='^aciylate-d^ methacrylate copolymer), polydimethylaminoethyl methacrylate, etc. Among these, more 

preferable gastric soluble polymeric substances are polyvinyl acetal-diethylaminoacetate.or Eudragrt® E^. - " 
[0020] As the both gastric soluble and enteric polymeric substance, a polymeric substance haying fH^^ 
and being soluble in water of pH 4.5 or lower and water of pH 6 or higher may be used, incluSing^^^^ 
is acid ItypeV copolymer, carboxymethyl polysaccharide having mono- or dl-substltuted amino group or polyvinyl amino 
^^um^M^^^P^^P^^ derivative. Specific examples of vinylpyridine-acrylic acid type copolymer may Include 2-rnethyl-5-vlnylpyri- 
*^^!iS^^«*»^^c9-dlne/methyl methacrylate/methacryllc acid copolymer, 2-methyl-5-vinyipyrldine/methyl acrylate/methacrylic acid copol- 
* : • ' " ymer, 2-vinyl-5-ethyl pyridine/methacrylic acid/styrene copolymer, 2-vinyl-5-ethyl pyridine/methacrylic acid/methyl acr- 

• • • . ylate copolymer, 2-vinylpyridine/methacrylic acid/methyl acrylate copolymer, 2-vinylpyridine/methacrylicacid/acryloni- 

: 4 etc. Specific examples of carboxymethyl polysaccharides having mono- or di-substituted amino group 

'^^^^Mmay^lnclude carboxymethyl piperidyl starch, cartjoxymethyl benzylamlnocellulose. etc., and specific examples of pol- 
yvinyl amino acid typo derivative may include poly-2-(vlnylphenyl)glyclne, N-vinylglyclne-styrene copolymer, etc. 
[0021] The combination of the hydrophobic polymeric substance and the hydrophillc polymeric substance Is not 
particularly limited, but as preferable combination, a combination of a hydrophobic polymeric substance with a water 
25 sojuble polymeric substance or an enteric polymeric substance may be included. As particularty preferable combination, 
_.,,,^ift,4^i^^ of ethyl cellulose with hydroxypropylcellulose, carboxymethyiethyl cellulose or hydroxypropylmethyl cel- 

" ' U'.lafi.fc^luiie acetate succinate may be employed. The ratio of the hydrophobic polymeric substance to the hydrophiiic poly- 
.. ^ '^eric substance should be desirably about 0.05 to 0.5 part by weight of the hydrophillc polymeric substance per 1 part 
T. - by weight of the* hydrophobic polymeric substance. • • 

^ ^3p.^\^[00221 :.nThe porous film comprising the hydrophobic polymeric substance or a combination of the hydrophobic poly- 
^^*^^^^rlc subs^ and the hydrophiiic polymeric substance has generally an appearance like sponge, and has regular 
or irregular pores of microscopic sizes, which are mutually communicated to each other. The porosity of the porous 



film Is represented by the fomnula (I): 



35 



1 - 



(total weight of film)/(total volume of film) 
(true specific gravity of film) 



45 



The porosity has a value of 0.4 to 0.9, partlculariy 0.5 to 0.85. 

[0023] The thickness of the film may be controlled by the amount of the hydrophobic polymeric substance relative 
to the core, and it is desirable that the hydrophobic polymeric substance should be used in an amount within the range 
trom'about S-tollOO W/W%, particularly about 5 to 50 W/W% based on the core. When the hydrophobic polymeric 
substance is used In combination with the hydrophiiic polymeric substance, the total arnount of both polymeric sub- 
stances should be desirably within the range mentioned above. • * • ' ? 
[0024] In the preparation of the present invention, by controlling adequately the thickness and;the*pordslty,'"it is 
possible to make a preparation having a desired dissolution rate. For examie, when the pharmaceutlcally active Ingre- 
: i^dreht;contalned In the core is a drug which is desired to exhibit phamnaceutlcal effect within a short period of time after 
'*^''****^'^rninistration, it is preferred to make the film thinner and the porosity thereof greater, while in the case of a drug which 
is desired to be released persistently for a prolonged period of time, It is prefen-ed to make the film thicker and the 
porosity thereof smaller. 

As the pharmaceutlcally active Ingredient to be contained In said core, any drug capable of oral administration 
^yb&'iavallable without limitation at all. Examples of such phamiaceutteally acthfe ingredients may Include vitamins, 
amino acids, peptides, chemotherapeutics, antibiotics, agents affecting respiratory organs, antitussive expectorants, 
antitumor agents, autonomic drugs, neuropsychotropic agents, muscle relaxants, drugs affecting digestive organs, 
antihistamic agents, antidotes, hypnotic sedatives, anti epileptics, antipyretic analgesic antiphlogistlcs,^ cardiotonics, 
antlanliythmics, hypotensive diuretics, vasodilators, hypolipidemic agents, alimentary analeptics, anticoagulants, he- 
4, patlcs; blood sugar-lowering agents, hypotensive agents, etc. 
;;;* p^r!^^ ^*[Q02i5] . .-"The present Invention also provides a method for producing a controlled release phannaceutical preparation, 
^virhteh comprises the steps of: 



55 
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(i) dissolving a iiydrophobic polymeric substance which has f ilm-fomning abilit y and is insoluble in wa ter but soluble 
in a water-miscible organic solvent or said hydrophobic polymeric substance and a hydrophilic polymeric substance 
.453^*iln.e^,water-organlcsoh^^ of 9 to 0.5 volumes of the organic solvent per one volume of water, and 

^ , .:*wa^i^^*^v(li) spray coating a core containing a phamriaceutlcally active Ingredient with the coating solution obtained in (i) to 
'^'^-^^i^^ff'^^^YQ^ a porous film comprising said polymeric substance or substances on the surface of the core, said porous film 
' ^> ' having a porosity as represented by the formula-: ^ ; - • 

/ '-^^--j/^ '^1. . - ■ • t ' 

-''^""'^^'^h^^^^^^^j^^fi k:ifi I t: r ! - • .. : _ (total weight of film)/(total volume of film) . . 

^ . y ^> ' ' • • ' (true specific gravity of film) .ft-^ :,r . 

10 . . . : ^. ; . ' , . r 

Of0.4to0.9. ^ .-L;. ^ 

-^£0927]-; The preparation of the present invention can thus be produced by spray coating a core containing a pharma- 
,^...«.^^^Sceuticaiiy active ingredient with a water-organic solvent mixture containing a hydrophobic polymeric substance or a 
^ hydrophobic polymeric substance and a hydrophilic polymeric substance to fomn a porous film of said 
polymeric substance or substances on the surface of the core... , 
. . , ^ [0028] Preparation of a core can be practiced, according to conventional methods as described in Remington's Phar- 
Science 1 7th ed., p.p. 1 603 to 1 632, p.p 1 633 to 1 643 (Marie Publishing Company, published in 1 985). For 
example, the core can be prepared by mixing a pharmaceutical compound with a suitable exciplent or excipients (i.e., 
20 diluents, binders, lubricants, etc.) and then granulation the mixture according to the wet extrusion granulating method, 
the rotating granulation method, the fluidized bed granulation method, etc. Alternatively, the core, can, be prepared 
according to the rotating granulation method, the pan coating method, the fluidized bed coating method, etc. in which 
a"j3harmaceutlcal compound or a mixture of the compound with an exciplent or excipients is added little by little to inert 
... .^^,.»iu%^i^?Scar^rier particles while spraying a solution of a binder dissolved io a suitable solvent such as water, lower alcohol (meth- 
•-f ^^f*25 ,:f*^^anol, ethanol, propanol, Isopropanol, butanol, etc.), lower allcanone (acetone, methyl ethyl ketone, etc.), chlorofomn, 
' j^*;'^-, dichloromethane, dichloroethane or a mixture of these on the surface of Inert canier particles. In this case, as the inert 
■ ' ' ' ■ • > carrier particles, for'example, those prepared from sucrose, lactose, starch, crystalline cellulose, etc. may be suitably 
^ ->%s.^jS^y^.ernplp^^ can-ier particles should preferably have an average particle size of about 300 \im to about 1500 nm. 

; ^''p5Q29] ' *in coating the core with a porous film, as the organic solvent which fomns a solvent mixture together with 
30 water, any solvent which can dissolve the hydrophobic polymeric substance can be used without particular limitation, 
Including, for example, lower alkanols such as methyl alcohol, ethyl alcohol, Isopropyl alcohol, n-propyl alcohol, n-butyl 
alcohol, etc., lower alkanones such as acetone, methyl ethyl ketone, etc., acetonltrile and so on. Ariiong these, more 
p^referable solvent is lower alkanols, and particularly preferable solvents are ethyl alcohol and Isopropyl alcohol. The 
.....^.^j^^^fTiW of water and the organic solvent is variable within the range of 9 to 0.5 volumes of the organic solvent per 

-**l^;!U*»***35 3fc^^:one volume of water, and the porosity of the porous film comprising the hydrophobic polymeric substance or the com- 
* '» ? ' blnation of the hydrophobic polymeric substance and the hydrophilic polymeric substance can readily be controlled by 
" • " \ changing said ratio.* The porosity of the porous film, as a general rule, becomes greater as the ratio of water in the 
* ^^4i4ft&<^^ solvent mixture is increased and smaller when the ratio of the organic solvent Is increased. 

. 'The concentration of the hydrophobic polymeric substarice in the water-organic solvent mixture should be 
40 preferably about 2 to 30 W/W%. Also, when a hydrophobic polymeric substance is used in combination with a hydrophilic 
polymeric substance, the total concentration of the both polymeric substances should be preferably within the above 
range. ' ■ - : ^--'iip ■ ;^ 

[0031] ^ Spray coating can be practiced according to conventional coating method. For example, it can be practiced 
-.^st^i^'^asiiy by dissoh/ing a hydrophobic polymeric substance or a combination of a hydrophobic polymeric substance and 
^iS^Z^SS^^^ydrophlllc polymeric substance In a water-organlc.solvent rnixture, and spraying the resultant coating solution on 

" the su rf ace of a core according to the fluidized bed coating method, the pan coating method, etc. For example, according 

to the pan coating method, it is possible to practice the method by placing cores In a coating pan, spraying a water- 
i solvent mixture containing a hydrophobic polymeric substance or a combination of a hydrophobic polymeric 
^^bstance and a hydrophilic polymeric substance through a nozzle of a spray gun while rotating said coating pan, and 
so then drying the coating. . .. " , . ■ 

[0032] At this time, If desired, talc, titanium dioxide, etc. may be also added as the anti -aggregating agent. r 
[0033] The thus-obtained phanmaceutical preparation of the present Invention may be administered as such or said 
preparation can be also administered In the fonm of capsules filled with it when the preparation Is In shape of granules. 
-.^" [tf034]**^ The 'controlled release pharmaceutical preparation of the present invention Is characterized in that it shows 
.v^^^^l^^lrapid stand-up of release. This is because, since the film is porous, digestive fluids penetrate Into the inside of the 
' . * preparation and dissolve the phanmaceutically active ingredienttrom the time immediately after administration. Besides, 
the preparation of the present Invention is characterized In that the release rate can be readily controlled by changing 
kthe porosity of the film. For example, in the case where it Is necessary to reduce the variation of blood level of the 
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pharmaceutically active ingredient because the minimum therapeutically effective biood level of said. active Jngredient 
Is closejo the toxic biood level thereof, it Is possible to minimize the variation between the hlgHestfand lowest blood 
cbcentration thereof by mailing the porosity of the film smaller In order to exhibit the therapeutic effect of the active 
v.^ii^^%5ingreclient whiie'keepirig the blood level thereof lower than the toxic level/FurtheTin'theljase^where the phamriaceu- 
-tically active ingredient is desired to show long-lasting action, it is possible to release the active ingredient at a constant 
rate for a prolonged period of time by making the porosity of .the film smaller. On the other hand, in the case where the 
active ingredient is desired to show qutok action, it ispbssibte to release the active Ingredient from the time immediately 
^i^^#.^^^ijf^^^ert^^^ . : ' ; *: 

* * [boss] ' Moreover, the phannaceutical preparation having a porous film comprising a hydrophobic polymeric sub- 
to stance and a hydrophllic polymeric substance is effective to dissolve and release the phamnaceutical ingredjent^more 
quickly and within a shorter period of time after administration because the porosity of the film, itself bTOomeslur^^^ 
greater by d isso.l ution of th e hyd roph il ic s ubstan ce constituti ng a part of the po reus film I T ^-fj; ' ; . ' ^ 
^ [0936]^ Besides, the preparation of the present invention is not Inferior at all with respect to humidity resistance, light 
v ..^^^^i^^^shielding property, water resistance, abrasion resistance as compared with the known preparation having a compact 
^^'^l^f^-'i^fflM a hydrophobic polymeric substance. , . 

IC.''. \. [0037] As described above, the preparation of the present invention is excellent in release control and at the same 
time, maintains the advantages possesed by the preparattion of the prior art as such. 

Experimental examples 



♦ V - - - f/^ 
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(1) Production of preparation: 



[00^8] " one kg of Nonpareil (trade name of spherical granules of sucrose, manufactured by Freund) with particle 
..-.-«a.5is&^sizes of 71 0 to 840 ^m was placed and tumbled In a centrifugal fiuldlzing granulator (CF-360 EX Model, manufactured 
T"^^^ ^ by Freund), and thereto was gradually added 1 kg of dilthiazem hydrochloride powder while spraying a water-ethanol 
' j^:'^' . solution (weighty ratio=3:1) containing 400 g of sucrose to cover it around Nonpareil. Subsequently, the dilthiazem 
\' , V hydrochioridegranuiesobtainedweresprayedwithacoatlngsoIutionofSOOgof ethyicellulose(ethoxycontent:49.6%) 
-'^^sf^^^/^glwotved in 2.7 kg of a water-ethanoi mixture (weight ratio =3:7, 2:8 or 1 .5:8.5) while blowing wanm air. By drying after 
" sfiraylhg* dilthiazem hydrochloride containing preparations having porous ethyl cellulose films with different porosities, 
30 respectively, were obtained. ' I* ' , ; 

(2) Comparison of releasing rate: - ' - :, "r.' TiSi , 



^...^....^liki^^lV^^] . For the respective preparations obtained as described above, the dissolution tests were practiced according 
J.t^^^55--^^to/the dissolution test standard of the Paddle method specified in the 11th revised Japanese Phannacopoeia. 



, ^ (3) Results; 



[0040] ' The dissolution percentage of the active ingredient (dilthiazem hydrochloride) is as shown In Table 1. 



40 



Table 1 
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Preparation (*1) 


Porosity (*2) 


dissolution percentage (%) ' j; 


4 hours 


10 hours 


24 hours 


A 


0.83 


34 


77 


100 


B 


0.54 


20 


53 


86 


' ' C 


0.42 


17 


34 


52 



*1 ; A • C show the following preparations: 

A: prepaiBtion obtained by use of a water-ethanol mixture (3:7) as tfio solvent of the coating solution; ji*^ ' ' 
B: preparation obtained by use of a water>ethanol mixture (2:8) as the solvent of the coating solution;' ^v; 'It^hf- 
C: preparation obtained by use of a water-ethanol mixture (1.5:8.5)) as the, solvent of the coedting solutjon;w;>^'^ r*- 

*2: porosity was calculated according to the above fonmula (I). ■.•-*'... /?. " 



; As is apparent from the above Table 1 , it can be seen that as the ratio off water in the water-ethanol mixture 

; * becomes smaller, the porosity of the film becomes srnailer and a period of time to be required for dissolving 100% of 
' \ the active Ingredient become longer. 
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^ [0042] 500 g of Nionpareil with particle sizes of 710 to 840 jim were placed and tumbled in a centrifugal fluldlzing 



, :i^.^.^^g^^^nMlator, and to this was gradually added 1 kg of theophylline (chemical name: 3.7-dihydro-1 .3-dlmethyl-1 H-purlne 
*- '■'5'*^^2;6^Ione) fine while spraying a solution of 270 g of. sucrose dissolved in 146 mi of water to cover It arounc 

Nonpareil. Subsequently, 1 kg of the theophylline granules obtained was placed and tumbled in a centrifugal fluldlzing 
granulator, and to this was sprayed a solution of 90 g of ethyl cellulose and 1 0 g of hydroxypropyl ceHulose dj^^ 
in 1.9 kg of a water-ethanol (3:7) mixture while blowing wamri air. Subsequently, after drying," 1.1 'kg b| theophylline 
granules coated with a porous ethyteellulosehydroxypropylcellulose film were obtained; . 



''^'"t/l'j,,. Example 2 , . , 

^^ifT4-^^^=^v^IQ0^^ Nonpareil with particle sizes of 710 to 840 ^im was placed and tumbled In a centrifugal fluidizing 

^ • - fs'^^^^lgranu^^ to this was added gradually 1 kg of sodium salicylate powder while spraying 800 g of a water-ethanol 

mixture containing 400 g of sucrose to have it attached around Nonpareil. Subsequently,' 500 g of the sodium saltoylate 
granules obtained were placed in a fluidized bed coater and, under blow rotation with blowing of air, a rinixture of 100 
g of ethyl cellulose dissolved in 900 g of a water-ethanol (2:8) mixture added with 50 g of talc was sprayed thereon 
while blowing warm air. By drying after spraying, 600 g of sodium salicylate granules coated with a porous ethyl cellulose 
20 ^^^fiirTTTwere obtained. The preparation obtained had a porous film of a porosity of 0.68. 

■''-'^•"^ Examples 

. , :^-^|^;5i[PP451 -33 kg of Nonpareil with particle sizes of 500 to 710 urn were placed and tumbled in a centrifugal fluidizing 



"^ahulator, and to this was gradually added a mixture of 1 kg of (+ )-(2S,3S)-3-acetoxy-8-chloro-5-[2-(dimethylamino) 
ethyl]-2,3-dihydro-2-(4-methoxyphenyl)-1 ,5-benzodiazeplne-4(5H)-one maleate fine powder and 1 .67 g of succinic ac- 
id while spraying a solution of 652 g of sucrose dissolved in 1 ,957 g of a water-ethanol (3:1 ) mixture to cover it around 
Nonpareil. Subsequently, 2 kg of the granules obtained were placed and tumbled In a centrifugal fluldlzing granulator, 
and a solution of 1 90 g of ethyl cellulose and 1 0 g of hydroxypropyl cellulose dissolved In 1 .8 kg of a water-ethanol (3: 
30. -^7j1nixture was sprayed thereon, while blowing warm air. Then, after drying. 2.2 kg of granules coated with a porous 
.r^ -Tui^^'^iSSethyl cellulose-hydroxypropyl cellulose film wereobta.lned. 

-y.' T [0046] The preparation obtained had a porous film of a porosity of 0.85. 



[0047] A mixture of 300 g of dilthlazem hydrochloride, 611 g of lactose and 1 50 g of corn starch was kneaded with 
30 g of polyvinyl pyn-olidone and 100 ml of water, and the particles obtained were classified to obtain granules for 
tabletting. Then, to the granules were added 8 g of magnesium stearate, and the mixture was tabletted by a rotary 
system tabletting machine (RT F-9-2 Model, manufactured by Kikusui Seisakusho) to obtain tablets of 8 mm In diameter. 
40, -:^The* dilthlazem hydrochloride containing tablets obtained (500 g) were placed in a coating pan, and a water-ethanol 
::S!iJSSS'tj(3:^^^ containing 5 W/W% of ethyl cellulose was sprayed thereon at room temperature. Subsequently, after 

- *^ drying, tablets coated with a porous ethyl cellulose film were obtained. 
" : " ' [0048] The preparaton obtained had a porous film of a porosity of 0.67. 

«^p.^5 =K... ■ ■ . • 

[0049] 500 g of theophylline granules (cores) obtained In the same manner as in Example 1 were placed Jn a cen- 
trifugal fluldlzing granulator, and a solution of 50 g of ethyl cellulose dissolved In a water-lsopropanol mixture (4:6) was 
sprayed thereon while blowing wami air. Subsequently, after drying, about 500 g of granules coated with a porous ethyl 
5P .scellulose film were obtained. . ' " . 

^2!££'!i0p56]\'The preparation obtained had a porous film of a porosity of 0.78. 



Example 6 



55 Wio6511'J*600g of sodium salicylate granules (cores) obtained In the same manner as in Example 2 were placed In a 
fluidized bed coating devtee. 50 g of talc were added to a solution of 100 g of cellulose acetate In 900 g of a mixture 
of water-acetone (2:8), and the mixture was sprayed on the surface of granules while blowing wamn air. By drying after 
spraying, 600 g of granules coated with a porous cellulose acetate film were obtained. • : j • * • * 
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_ [OQSg] The granules obtained had a porous film of a porosity of 0 .74. 

* ^ * 'lixample 7 ' . . - i. ' 



5 [0053] Example 1 was repeated except for using 1 00 g of cellulose acetate butyrate in place of ceHujpse^a^^ to 
obtain 600 9 of granules coated with a porous cellulose acetate butyrate film. ^ - : .. * ' Jr^ . - ^ . 

^gj^ill^^The preparation obtained had a porous film of a porosity of 0.78. . / 
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; ^ >r [0055] One leg of the granules (cores) obtained in the same manner as in Example 3 was placed and tumbled In a 
S?-Lx3^W.;^^i^^en^^^ fluidizing granuiator, and a solution of 95 g o\ ethyl cellulose and 5 g of polyvinyl pyrrolidone dissolved In 
?^A.*j^>' -^^^^^^^ (3:7) mixture was sprayed thereon while blowing wami air. By drying after spraying, 1 .1 leg 

of granules coated with a porous ethyl cellulose-polyvinyl pyrrolidone film were obtained, ^ \' !f ^^.f^^^ ' 
ts [0056] The preparation obtained had a porous film of a porosity of 0.81 . ^ ^)^% ^SiM^^- i^i 

Examples 

.^«^;;^^^^^!^v^057] Example 8 was repeated except for using 95 g ethyl cellulose and 5 g of polyethylene glycol to give 1 .1 kg of 
20 granules coated with a porous ethyl cellulose-polyethylene glycol film. 

[0058] The preparation obtained had a porous film of a porosity of 0.79. 

ExannplelO * 

25 [0059] Example 8 was repeated except for using 95 g ethyl cellulose and 5 g of methyl cellulose to givej .1; kg of 
granulescoated with a porous ethyl cellulose-methylcellulose film. * : ^r; • 

[0060] ' The preparation obtained had a porous film of a porosity of 0.82, 

- . . 

- ' [0061] Example 8 was repeated except for using 95 g ethyl cellulose and 5 g of hydroxypropylmethyl cellulose to 
. . wi^,,^^.>givej1 J jkg of granules coated with a porous ethyl cellulose-hydroxypropylmethyl cellulose film. 

" ^ - '^^#^[0OBi2]'^'^ The preparation obtained had a porous film of a porosity of 0.76. 

35 Example 12 v. . . . t;;.;,,^ 

[0063] ^ Example 8 was repeated except for using 95 g ethyl cellulose and 6 g of hydroxypropyi cellulose acetate 
-^^^^^ocfriate to give 1 .1 kg of granules coated with a porous ethyl cellulose-hydroxypropyl cellulose acetate succinate film. 
.-.u:^.SS^^^p0641 - The preparation obtained had a porous film.of a porosity of 0.84. 

' "" ^r'. Example 13 • • 

>A '^•^^5^>#^|^J«;^^^^^ repeated except for using 95 g ethyl cellulose and 5 g of Eudragit L to give 1 .1 kg of granules 

coated with a porous ethyl cellulose-Eudragit L film. ' 1 " " /. ! 

45 [0066] The preparation obtained had a porous film of a porosity of 0.79. . . „ . i 

-^::£iai"^" 

- --.^ 50 ^ Acontrolled release phamiaceutteal preparation, comprising a core containing a pharmaceutically active ingred 

' 1 " and coated with a porous film, characterised In that the porous film 

-i ' f * » . • ' . . f :• ■ 

' ~- '^^r^^f^^s-^'v- f^Qg a porosity as represented by the formula:- 
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^ (total weight of f ilm) /(total volume of film) ' ■ /■ ' C 

^ (true specifte gravity of film) ' , •-.-r>'?:^vT-t|^^4*^-^f^^^ 



*^^?J*of 0.4 to 0.9 and 
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(il) is formed either from a hydrophobic polymeric substance which has film-forming ability and Is insoluble In 
water but soluble In a water-misclble organic solvent or from a combination of said^hydroghoW^ 
substaiice and a hydrophliic polymeric substance. ' ' * . i'^"^^:^;:^^!!!^^ ' "• r : * 

^^ ,^^^^^iC^reparat\6n according to claim 1 , characterised in that the porous film has a porosity of 0.5 to 0.85. 

vi:/^^ 3. A preparation according to claim 1 or 2, characterised in that the porous film comprises 0.05 to 0.5 part by weight 
.-T' / of hydrophliic polymeric substance per 1 part by weight of hydrophobic polymeric substance. 

" fo"^^^^^^<5'A'p^^ according to any of claims 1 to 3, characterised in that the hydrophobic polymenc substance is at 

least one selected from the group consisting of cellulose ether, cellulose ester, polyvinyl ester and an acrylic acid 
polymer having a quaternary ammonium alky! group. / ^r^fi Tr-lS/'V* 

5. - A preparation according to any of claims 1 to 4, characterised In that the hydrophiilic substance is at least one 
t^^^^fseiected from the group consisting of water-soluble polymeric substances, enteric polymeric substances, gastric- 
-v^^lSl'^^^^^t'soiuble polymeric substances and both gastric-soluble and enteric polymeric substances. 

• ' . 6. A preparation according to claim 5, characterised in that the water-soluble polymeric substance is at least one 
' ' ^ \ selected from the group consisting of polysaccharides which optionally have sulfuric acid group, polysaccharides 
^iiaiflng hydrbxyalkyi group, polysaccharides having carboxyallcyl group, methyl cellulose, polyvinyl pyrrolidcne, 
polyvinyl alcohol and polyethylene glycol; the enteric polymeric substance Is at least one selected from the group 
consisting of carboxyallcyl cellulose, cellulose derivative having monoesterbond of dibasic acid, polyvinyl deriyative 
having monoester bond of dibasic acid, maieic acid-vinyl copolymer and acrylic acid type polymer; the gastric- 
■'-^ soluble polymeric substance Is at least one selected from the group consisting of cellulose derivative having mono- 
25 .*t^*or dl-substituted amino group, polyvinyl derivative having mono- or dl-substituted amino group and acrylic acid 
^.^i^^22^^.polymer having mono-substituted amino group; and both the gastric^soluble and enteric poVmeric substance Is 
.w^ • at least one selected from the group consisting of vinyl pyridine-acrylic acid type copolymer, carijoxymethy I polysac- 

- - . r charides having mono- or dl-substltuted amino group and polyvinyl amino acid type. derivative. 

• ■ ^^--^-^^^it^lj;^'-^^ to any of claims 1 to 3, characterised In that the porous film comprises ethyl cellulose 

and hydroxypropyl cellulose, -"^ ; , 

8. A preparation according to any of claims 1 to 7, characterised in that an organic acid is contained together with 
the phamnaceutically active Ingredient in the core. 

.^^lS::22^pf51;7 A preparation accortlng to claim 8, characterised in that the organic acid is succinic acid. 

^ 10. A method for producing a controlled release phamnaceutlcal preparation, which conrtprises the steps of: 

* di^olvlng a hydrophobic polymeric substance which has film-forming ability and is insoluble in water but 
soluble in a water-miscible organic solvent or said hydrophobic polymeric substance and a hydrophliic poly- 
meric substance in a water-organic solvent mixture consisting of 9 to 0.5 volumes of the organic solvent per 



one volume of water, and, ■ . • • - i f; . 



- - »^.(ii) spray coating a core containing a phamnaceutically active ingredient with the coating solution obtained in 
45 .i^:!m^^^.u.{\) to form a porous film comprising said polymeric substance or substances on the surface of the core, said 
^ porous film having a porosity as represented by the fomiula-: 

. . : . . (total weight of f ilm)/(total volume of film) . 

' > . . . (true specific gravity of film) 

of 0.4 to 0.9. 
PatentansprOche 

F^harmazeutischeZubereitungzurgesteuerten Freisetzung; welche einen Kern umfasst, der einen phamnazeutisch 
> ^^irksamen Bestandteil enthalt und mit einem porosen Film uberzogen ist. dadurch geicennzeichnet, dass der 
» • - pordseFllm Si - • ' ^ 

' . \ ^ - . • ... » - I 
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(i) eine durch die Foimel * = . 



' . (Gesamtgewlcht des Films)/(Gesamtvolumen des Films) 

(wah res spezifisches Gewicht des Films) 



""^flSSlS^^'^ ""'^^^^ Porosltat von.0.4 bis 0,9 besitzt und 



(ii) entweder aus einer hydrophoben Polymersubstanz mit einem Fiimbildungsvenmogen besteht, die in Was- 
einem wassermischbaren organlschen L6sungsmittei loslich isl, oder aus einer Kombi- 
r -^V"^^: ^^.^^ hydrophoben Polymersubstanz und einer hydrophilen Polymersubstanz gebildet ist. 

2. Zubereltung gemaB Anspruch 1 , dadurch gekennzeichnet, dass der porose Film eine Pprosl^^t ypjn b.jS bS 0.85 
. besitzt. ... ' ^ • ' '^.*** ' 

..^..^:^JiSv»^SuIIzuibe gemfiB einem der Anspruche 1 oder 2, dadurch gekennzeichnet, dass der pordse Film 0,06 bis 0,5 

der hydrophilen Polymersubstanz auf 1 Gewichtsteil der hydrophoben Polymersubstanz umfasst. 

^ - 4. Zubereltung gemaB einem der Anspruche 1 bis 3, dadurch gekennzeichnet, dass die hydrophobe Polymersub- 
' X ■* wenigstens eine aus der aus einem Celluloseether, Celluloseester, Polyvinylester und einem Acrylsfiurep- 

• i - ^Slymer mit einer quatemaren AmmoniumaIl<ylgruppe bestehenden Gruppe ausgewfihlt ist. 

5. Zubereltung gemaB einem der Anspiliche 1 bis 4, dadurch gekennzeichnet, dass die hydrophlle Polymersub- 
stanz wenigstens eine aus der aus wasserldslichen Polymersubstanzen, magensaftresistenten Polymersubstan- 
zeri; magensaftloslichen Polymersubstanzen und sowohl magensaftloslichen als auch magensaftresistenten Po- 
bestehenden Gruppe ausgewahtte Ist. ^ 

■ '^"'l*^ ' 6 Zubereltung gemaB Anspruch 5, dadurch gekennzeichnet, dass die wasserlosliche Polymersubstanz wenlg- 
' ' " - stens eine aus der aus Polysacchariden mit gegebenenfalls einer Schwefelsfiuregruppe.Polysaccharlden mit einer 

• :»\iGar-^4^Jj^ Hydro^^^ Polysacchariden mit einer Carboxyalkylgruppe, l^ethylceliulose, Polyvinyipyrrolidon. Polyvi- 

- ^'^Jij^^ *^yj-^,j^^^^j J Polyethylenglykol bestehenden Gmppe ausgewShlte ist; die magensaftresistente Polymersubstanz 
wenigstens eine aus der aus einer Carboxyalkylcellulose, einem Cellulosederivat mit einer Monoesterbindung 
einer dibasischen Saure, einem Poiyvinylderivat mit einer Monoesterbindung einer dibaslschen SSure, einern Mai- 
einsaure-Vlnylcopolymer und einem Polymer vom Acrylsauretyp bestehenden Gruppe ausgewahlte ist; die ma- 
^ gensafti6sliche Polymersubstanz wenigstens eine aus der aus einem Cellulosederivat mit einer mono- oder dl- 
^j^Qg^yppg^ gjpg^ Poiyvinylderivat mit einer mono- oder disubstltulerten Aminogmppe und einem 
.^^r^i^rS^^^^^^ mit einer monosubstituierten Aminogmppe bestehenden Gruppe ausgewShlte ist; und die so- 

wohl magensaftlosllche als auch magensaftresistente Polymersubstanz wenigstens eine aus der aus einem Co- 
■ . polymer vom Vinylpyridln-Acrylsauretyp, Carboxymethylpolysaccharlden mit einer- mono- oder disubstltulerten 
is Aminogruppe und einem Derivat vom Polyvlnylaminosauretyp bestehenden Gruppe ausgewahlte ist. 



Zubereltung gemaB einem der Anspruche 1 bis 3. dadurch gekennzeichnet, dass der porose Film Ethylcellulose 
und Hydroxypropylceliulose umfasst. ^ -u»*i ^- 

& . Zubereltung gemSB einem der AnsprCiche 1 bis 7, dadurch gekennzetehnet, dass eine brganische Sfiure zu- 
45 ^-"^sammen mit dem phamnazeutlsch wirksamen Bestandtell In dem Kern enthalten ist. 

Zubereitung gemfiB Anspruch 8, dadurch gekennzetehnet, dass die organlsche Sfiure Bernsteinsfiure Ist. 



: ^ 'i^>, ■ 8.1 0. Verfahren zur Heretellung einer phanmazeutlschen Zubereltung zur gesteuerten Freiselzung. welches die Schritte 

(i) Losen einer hydrophoben Polymersubstanz, welche ein Filmbildungsvemiogen aufweist und in Wasser 
unlosllch aber in einem wassemiischbaren organlschen Losungsmlttei Idsllch Ist, oder der 'hydrophoben Po- 
- ' '-lymersubstanz und einer hydrophilen Polymersubstanz in einer Losungsmittelmischung aus Wasser und ei- 
55 --'-*-^*i^*-nem organlschen Losungsmittel bestehend aus 9 bis 0,5 Volumentellen des organlschen Losungsmittels je 
•• •""''"^^^^1^7^'^Volumen Wasser. und ' " 



^ : • ' (li)SprQhbeschlchteneineselnenphamiazeutisch wirksamen Bestandtell enthaltenden Kerns mit der In Schritt 
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t ■ • 

^ . • r ^ 

" (i) erhalterien feschichtungslosung; urn einen porosen Film zu bllden, weteher'die' Polymersubstanz Oder 
....*^.,as%^S«i;??irisubstanz auf der Oberfiachie des Kerns enthSIt, wobei der por6se Film eine durch die Formei - 

: • - , . ■ ^ (Gesamtgewicht des Fllms)/(Gesamtvo lumen des Films) 

, . / :5 . ^ ... • , . / , (wahres.speziflsclies Gewicht des Films) 

10 Revendications ■ . < '7^!:e^?> " - 



...r^^>»«a(&^iSS«^P^^^^^ pharmaceutique k liberation contr6l6e comprenant un noyau contenant un ingredient pharmaceuti- 

' ' " :^ .V (') 3 porosite telle que representee parJa fomnule : 



^ (Poids total du film) / (volume total du film) 

(densite vraie du film) * ' ] 

2a de 0,4 6 0,9 " - ' . vf-. ' 

Tet en ce qu*il 

. vt^iX>!r/-^3M^j««^^..^^^ - (ii) est forme k partir d'une substance poiym6rique hydrophobe qui est apte k former un film et est insoluble 
dans Peau mais soluble dans un solvant organlque misclble k I'eau, ou k partir d'une combinaison de ladite 
' -25. ^ substance polymerique hydrophobe et d'une substance poiymerlque hydrophlle. 

'1?^ ?^-'-vp la revendication 1 , caracterisee en ce que le film poreux possede une porosite de 0,5 k 0,85. 

3. Preparation suivant I'une quelconque des revendications 1 ou 2, caracterisee en ce que le filnri poreux comprend 
30 de 0,05 k 0,6 parties en poids de substance polymerique hydrophile pour 1 partie en poids de substance polyme- 

r rique hydrophobe. 



. Preparation suivant I'une quelconque des revendications 1 k 3, caracterisee en ce que la substance polymerique 

• ^y^-^^r^ ' hydrophobe est au molns une substance choisle pamnl I'ensemble constitue par I'ether de cellulose, I'ester de 

• • *" 35 cellulose, Tester poiyvlnyiique et un polymere de I'acide acrylique ayant un groupe allcylammonlum quatemaire. 

^^'^"'"'^'''^^'^S^Prl^aratlon i'une quelconque des revendications 'l k 4, caracteriste en ce que la substance hydrophile 

est au molns une substance choisle pamni I'ensemble constitue par les substances poiym6riques solubles dans 
I'eau, les substances polymeriques enteriques, les substances polymeriques solubles au niveau gastrlque et les 
40 substances polymeriques k ia fois solubles au niveau gastrique et enterique. > ' ' • - * 



' ^ - er** Preparation suivant la revendication 5, caracterisee en ce que la substance polymerique soluble dans I'eau est 
...ol^nS^II^^^il^au molns une substance choisie pamii I'ensembje constitue par les polysaccharides qui ont 6ventuellement un 
. ' * ' groupe acide suifurique, ies polysaccharides ayant un groupe hydroxyali^ie, les polysaccharides ayant un groupe 

' 45 carboxyalkyle, la methylceilulose, la poiyvinyipynrolidone, I'aicool poiyvlnyiique et le.polyethyieneglycol ; la subs- 

^ i^'* V '^*' PO^fTierique enterique est au molns une substance choisle parmi I'ensemble constitue par ies carboxyalk- 

' -'-'I'^^aj^^ derive de cellulose ayant une liaison monoester d'aclde dibaslque, derive poiyvlnyiique ayant une 

liaison monoester d'acide dibasique, copolymere acide maieique vinyle et polymere du type acide acrylique ; la 
substance polymerique soluble au niveau gastrique est au moins une substance choisle panml i'ensemble constitue 
50 par le derive de cellulose ayant un groupe amino monosubstitu6 ou disubstitue, derive polyyinyllque ayant un 

- groupe amino monosubstltu6 ou disubstitue et polymfere d'acide acrylique ayant un groupe amino monosubstitue ; 
^ ^<v> ^-^et la substance polymerique k la fois soluble au niveau gastrique et enterique est au moins une substance choisie 
parmi I'ensemble constitue par ies copolymeres du type vinyle pyridine/acide acrylique des carboxymethylpoly- 
- ' ^ saccharides comportant un radical amino monosubstitue ou disubstitue et un d6riv6 du type polyvinyiaminoacide. 

: 55 • • - J .r . • ^ ■ . • 

t '57-. Preparation suivant I'une quelconque des revendications 1 & 3, caracterisee en ce que le film poreux comprend 
-%^l^ja^^?(jef 6th et de I'hydroxypropylcellulose. 
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[lZlZ!l!!!?^^ 8- * Preparation suivant I'une quelconque des revendicatio ns 1 k 7, caract^risee en ce qu'elle contient un acide 
; organlque en ni§me temps que IMngr6dTent phamriaceiitiquenrient ^ dans le hbyau. 



^i^l^^f^^Jpir^paratlpn.s revendication 8, caract^riste en ce que Taclde organique est racide succinique. 

1 0. Proc6d6 de production d'une preparation phanmaceutique k liberation contr6iee, caract6rls6'en ce qu*il comprend 



les etapes de : 



..tLvX'^.: (0 dissolution d'une substance polymerique hydrophobe qui est apte k former un film et est insoluble dans 
mais soluble dans un solvant organlque miscible.6 Teau, ou une substance polymerique hydrophobe et 
■ cf une substance polymerique hydrophlle dans un melange eau-solvant organique consistant en 9 & 0,5 volu- 
* • '1?'^,' mes de solvant organique pour 1 volume d'eau, et . . 

' " ^ . - (") enrobage par pulverisation d'un noyau contenant un ingredient phamriaceutiquement actif avec une solution 

4^^-^>?^j^^^^^J^v^f>gjobten selon (i) afin de fqmrier un film poreux comprenant ladite substance polymerique ou lesdites subs- 
< fs-^' *^;"'^ '^'^"'^ '"^tances polymeriques sur la surface du noyau, ledit film poreux ayant une porosite telle que representee par 
lafomiule: * ^^v/ ^V^'-'^^^^^. 



.^^,^.:2^Mm^^tf^vy.i^ ' de 0,4 £i 0,9. 



. _ (Folds total du film) / (volume total du film) 
(densite vraie du film) 



30 ' ' 



40 



45 
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